Systematic analysis of maize class III peroxidase gene family reveals a conserved subfamily involved in abiotic stress response.
Class III peroxidases (PRXs) are plant-specific enzymes that play key roles in the responses to biotic and abiotic stress during plant growth and development. In this study, we identified 119 nonredundant PRX genes (designated ZmPRXs). These PRX genes were divided into 18 groups based on their phylogenetic relationships. We performed systematic bioinformatics analysis of the PRX genes, including analysis of gene structures, conserved motifs, phylogenetic relationships and gene expression profiles. The ZmPRXs are unevenly distributed on the 10 maize chromosomes. In addition, these genes have undergone 16 segmental duplication and 12 tandem duplication events, indicating that both segmental and tandem duplication were the main contributors to the expansion of the maize PRX family. Ka/Ks analysis suggested that most duplicated ZmPRXs experienced purifying selection, with limited functional divergence during the duplication events, and comparative analysis among maize, sorghum and rice revealed that there were independent duplication events besides the whole-genome duplication of the maize genome. Furthermore, microarray analysis indicated that most highly expressed genes might play significant roles in root. We examined the expression of five candidate ZmPRXs under H2O2, SA, NaCl and PEG stress conditions using quantitative real-time PCR (qRT-PCR), revealing differential expression patterns. This study provides useful information for further functional analysis of the PRX gene family in maize.